Electrical preconditioning attenuates progressive necrosis and cavitation following spinal cord injury.
This study evaluates the influence of preconditioning and subsequent electrical stimulation on the formation of primary and secondary lesions following spinal cord injury in rats. The dorsal surface of the spinal cord at the T7 level was stimulated 24 h before right-side hemisection (500 Hz, 10 pulses/train, at an inter-train interval of 10 sec for 2 h). Stimulation was again administered immediately after injury and then every 24 h for 7 days. Preconditioning electrical stimulation of the spinal cord activated reactive astrocytes, then significantly attenuated edema, progressive necrosis, and cavitation, especially in the secondary cavity lesions (24 h, 1 week, and 3 weeks post-injury). Upregulation of glial fibrillary acidic protein (GFAP) and vimentin immunoreactivity, a measure of reactive astrocytic response, were increased at 1 week after injury in the rats treated with electrical stimulation. These results suggest that preconditioning with electrical stimulation prevents the formation of secondary lesions after spinal cord injury. This beneficial effect may be related to the ability of electrical stimulation to attenuate trauma-induced cellular cascades.